This study examines the utilization of combustible renewables and waste in the world from 1973 to 2000 based on the International Energy Agency (IEA) databases.
INTRODUCTION
The environmental impact of energy use can be seen in two ways: The utilization of limited natural resources and the stress caused by environmental pollution. To combat that environmental damage, exploring and exploiting the utilization of combustible renewables and waste would be a necessary measure for decreasing the environmental impact of energy use.
The aim of this study is to shed light on how combustible renewables and waste have been used for humankind since the first oil price-shock in 1973 to 2000. This is based on the International Energy Agency (IEA) statistical databases.
THE DATABASE AND DATA MANAGEMENT
The statistical scope of combustible renewables and waste in the International Energy Agency (IEA) database comprises solid biomass and animal products, gas/liquids from biomass, industrial waste and municipal waste. "Biomass is defined as any plant matter used directly as fuel or converted into fuel (e.g. charcoal) or electricity and/or heat. Included here are wood, vegetal waste (including wood waste and crops used for energy production), ethanol, animal materials/wastes and sulphite lyes. Municipal waste comprises wastes produced by residential, commercial and public service sectors that are collected by local authorities for disposal in a central location for the production of heat and/or power. Hospital waste is included in this category" (IEA, 2000(a) ).
Before 1998, the total primary energy supply (TPES) excluded the utilization of combustible renewables and waste in the IEA databases. Thus, TPES in the IEA database is specially termed "Total Primary Energy Supply (excluding combustible renewables and waste)". Since 1998, TPES in the IEA database has become a sounder indicator, as it has included combustible renewables and waste. According to the definition of TPES (IEA, 2000(a) ), the utilization of combustible renewables and waste (W 2 ) can be estimated by Eq. (1).
Where W and W 1 stand for TPES and TPES excluding combustible renewables and waste respectively.
The management of the database in this study is based on following method. TPES (W) from 1973 to 2000 is taken from the 2002 IEA Edition (IEA, 2002(a) ). TPES excluding combustible renewables and waste (W 1 ) from 1973 to 1995 is taken from the 1997 IEA Edition (IEA, 1997). Thus, W 2 from 1973 to 1995 is obtained by Eq. (1). W 2 from 1996 to 2000 is taken directly from Energy Statistics and Balance (IEA, 1998 (IEA, , 2000 (IEA, (b) and 2001 (IEA, , 2002 ).
THE FINDINGS 3.1. The utilization of combustible renewables and waste in the world
Considering the recent situation of the utilization of renewables and waste in the world, the cases in 1999 and 2000 are observed. Table 1 lists the utilization of combustible renewables and waste in the OECD and non-OECD countries in 1999 and 2000.
Combustible renewables and waste are utilized in different economic sectors in the OECD countries. However, limited utilization is common in Non-OECD countries where they are mainly used in the residential sector (IEA, 2001 ).
The 1999 data shows that total final consumption of combustible renewables and waste in the OECD and non-OECD countries were 103.77 and 853.05 Mtoe respectively. However, total final consumption of combustible renewables and waste in the industrial sector were 47.23 and 92.97 Mtoe, which were 45.51% and 10.90% of total final consumption of combustible renewables and waste in the OECD and non-OECD countries respectively. About 88.30% of total final consumption of combustible renewables and waste in non-OECD countries occurred in other sectors, i.e. not in industrial sectors and the transport sector.
The 2000 data shows that total final consumption of combustible renewables and waste in the OECD and non-OECD countries were 90.86 and 914.53 Mtoe respectively. Thus, total final consumption of combustible renewables and waste in the OECD countries decreased in 2000. In the industrial sector, total final consumption of combustible renewables and waste were 32.03 and 94.88 Mtoe for the OECD and Non-OECD countries respectively. That was 35.25% and 10.37% of total final consumption of combustible renewables and waste respectively. These percentage in both the OECD and non-OECD countries decreased when compared to 1999. About 88.95% of the total final consumption of combustible renewables and waste in non-OECD countries occurred in other sectors. This shows that the utilization of combustible renewables and waste in non-OECD countries was very limited. 
The figures of combustible renewables and waste in the world
Briefly, the share of the utilization of combustible renewables and waste in TPES in the world and in the OECD and non-OECD countries decreased between 1973 and 2000. In detail, the share in the world and OECD increased between 1973 and 1995, but decreased from 1996 to 2000. The share in non-OECD countries decreased between 1973 and 1995, but increased from 1996 to 2000 as summarized in Table 2 . The utilization of combustible renewables and waste in the OECD countries suggests a wealth of experience that has been widely used in different economic sectors. The statistics show that the share of the utilization of combustible renewables and waste in TPES increased from 5.96% in 1971 to 8.78% in 1995. However, the share decreased from 8.78 % in 1995 to 3.39% in 2000 in the OECD countries. Table  Table 3 . TPES and the utilization of combustible renewables and waste (CR&W) in the OECD and non-OECD countries from 1973 to 2000.
(Unit: TPES and CR&W in Mtoe, share in %).
Year
The OECD Non-OECD TPES CR&W Share TPES CR&W Share (1)
(2) (2/1) 
THE ANALYSIS
Why does the phenomenon occur? One explanation is that the energy policy in OECD countries and market factors have prevented the development of the utilization of combustible renewables and waste in OECD countries ( (Lunnan, 1997; Loiter and Vicki, 1999; and IEA, 2003) . However, this phenomenon is very difficult to understand logically. The utilization of combustible renewables and waste decreased in OECD countries, that is not only did they decrease relevantly -a decrease in the share of the utilization of combustible renewables and waste on TPES, but they also decreased absolutely -a decrease in quantity. The statistics have been listed in Table  3 . A feasible explanation for the phenomenon is that the data series of the utilization of combustible renewables and waste and TPES from 1973 to 1995 has been regulated. However, the figures on the utilization of combustible renewables and waste from 1996 to 2000 have only been published in the annual energy balance, and they may be regulated when these figures are published as data series by the IEA.
CONCLUSION
This study has reveals that the utilization of combustible renewables and waste has grown since the first oil crisis in 1973. However, the statistics show that the situation has altered since 1996. Maybe this change is due to the data on combustible renewables and waste in the IEA databases not being regulated. Thus, it should be cautious when the data of combustible renewables and waste from 1996 to 2000 is used.
